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Abstract

Background: Cigarette smoking has been associated with a decreased risk for AIDS-related and classical KS, but whether it is a
with decreased risk of human herpesvirus 8 (HHV-8) infection is unknown.
Study design: We evaluated factors associated with HHV-8 seropositivity in 2795 participants (132 with KS) in the National Cancer I
AIDS Cancer Cohort, including 1621 men who have sex with men (MSM), 660 heterosexual men and 514 women. Odds ratios
95% confidence intervals were estimated using logistic regression models.
Results: Among non-KS subjects, HHV-8 seropositivity was 6%, 13% and 29% among women, heterosexual men and MSM, resp
HHV-8 seropositivity was decreased in heavier (≥1/2 pack/day) compared to lighter smokers among women (5% versus 8%; adjuste
(aOR) 0.4; 95% CI 0.2–0.8) and MSM (27% versus 32%; aOR 0.7; 95% CI 0.6–1.0), but not among heterosexual men (12% versus
0.7; 95% CI 0.4–1.2). HHV-8 seroprevalence was increased in heavier (≥1 drink/day) compared to lighter consumers of alcohol among wom
(16% versus 4%; adjusted OR 5.2; 95% CI 2.3–12), but not among MSM (33% versus 28%; aOR 1.2; 95% CI 0.9–1.6) or heterose
(13% versus 13%; aOR 1.1; 95% CI 0.6–2.0). In analyses adjusted for smoking and drinking, HHV-8 seropositivity was positively as
with chlamydia infection (OR = 4.3; 95% CI 1.2–13) and with marital status among womenpheterogeneity= 0.03, and with hepatitis (OR = 1.6
95% CI 1.2–2.1), gonorrhea (OR = 1.5; 95% CI 1.1–1.9), genital warts (OR = 1.5; 95% CI 1.1–2.0) and nitrate inhalant use (OR =
CI 1.3–2.3) among MSM.
Conclusions: Inverse association of HHV-8 seropositivity with cigarette smoking may indicate protective effect of tobacco smoke on
infection, whereas positive associations with alcohol may reflect either behavioral factors or biological effects modulating susce
Smoking and drinking may influence KS risk, at least in part, by altering the natural history of HHV-8 infection.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Human herpesvirus 8 (HHV-8, also called Kapo
sarcoma-associated herpesvirus) is accepted as the i
tious cause of Kaposi sarcoma (KS) (Boshoff and Weiss,
2001; Chang et al., 1994), the most common tumor amon
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persons with AIDS (Frisch et al., 2001; Mbulaiteye et al.,
2003b). HHV-8 seroprevalence is low (∼3%) in the United
States (Pellett et al., 2003) except among men who have
sex with men (MSM;∼30%) who also have a high risk
of AIDS-related KS (Martin et al., 1998). Seroprevalence
is intermediate (5–10%) among HIV-positive heterosexual
men, women and injection drug users (Lennette et al., 1996;
Martin, 2003). HHV-8 seropositivity is variably associated,
particularly among MSM, with sexual exposures, sexually
transmitted disease (Martin et al., 1998), and injection and
other drug use in some but not all studies (Renwick et al.,
2002).

Cigarette smoking has been associated with decreased
risks for AIDS-related KS in the U.S. (Hoover et al., 1993;
Nawar et al., 2005) and classical KS in Italy (Goedert et al.,
2002), suggesting that cigarette smoking may modulate the
natural history of HHV-8 infection. However, findings were
equivocal in two studies conducted in Uganda, where KS
is more common but smoking is less prevalent (Ziegler et
al., 2003, 1997). Whether cigarette smoking decreases the
risk of HHV-8 infection is unknown. We therefore evalu-
ated the association of various behavioral factors, including
cigarette smoking, with HHV-8 seropositivity among persons
with AIDS in the U.S.
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MSM (n = 1621). Eight additional subjects with inadequate
samples (n = 7) or incomplete data (n = 1) were excluded.
Men were classified as MSM if they reported having ever
had sexual contact with men and as heterosexual otherwise.
Subjects with KS at or before enrollment were excluded from
analyses evaluating associations with asymptomatic HHV-8
seropositivity.

We determined the crude and adjusted odds ratios (OR)
of associations with HHV-8 seropositivity and associated
95% confidence intervals using logistic regression models.
We specifically evaluated the relationship between cigarette
smoking and HHV-8 seropositivity because prior studies have
indicated an inverse association between cigarette smoking
and KS (Hoover et al., 1993; Nawar et al., 2005). How-
ever, because cigarette smoking and alcohol consumption
tend to track together, we examined the association between
these variables among HHV-8 seronegative subjects using
frequency tables to determine if they fulfilled the definition
of a classical confounder (i.e., associated with each other and
also with the disease outcome, in this case, HHV-8 seroposi-
tivity) (Hauck et al., 1991). In our data, cigarette smoking
and alcohol consumption were associated. Thus, we con-
trolled for alcohol consumption in the models estimating
the independent association of cigarette smoking with HHV-
8 seropositivity. Our primary multivariable model included
cigarette smoking and alcohol consumption. To identify other
v osi-
t pos-
i nd
d dual
v ith a
p ay or
e oth-
e ons.
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. Methods

.1. Study population and serology methods

We studied 2795 patients with AIDS aged≥18 years old
articipating in the National Cancer Institute’s AIDS Can
ohort (NCI-ACC) study. The patients were enrolled a
IDS treatment and clinical trial sites in the United Sta

rom October 1997 to January 2000. All patients met Cen
he Disease Control and Prevention (CDC) criteria forAIDS
iagnosis (1992). At enrollment, the median (inter-quart
ange) CD4 lymphocyte count was 204 (82–281) cells�L
nd HIV viral load was 32,759 (3315–156,084) copies/�L.

Interviewers used a Computer Assisted Personal Inter
CAPI) to obtain information on age, income, education,
al behaviors, past medical history, lifetime use of cigare
lcoholic drink consumption in the past 12 months and
f recreational drugs in the past 12 months. Participants
ave a venous blood sample for HHV-8 testing. We teste
nti-HHV-8 antibodies using an enzyme-linked immuno
ent assay directed against the K8.1 glycoprotein antige
reviously described (Engels et al., 2000; Mbulaiteye et a
003a). Ethical approval to conduct the study was grante

nstitutional review boards at the National Cancer Insti
nd at collaborating institutions.

.2. Statistical methods

We performed analyses of HHV-8 seropositivity se
ately for women (n = 514), heterosexual men (n = 660) and
ariables that were significant predictors of HHV-8 serop
ivity, we added all variables associated with HHV-8 sero
tivity at p < 0.10 to the multivariable logistic models a
etermined the independent contribution of each indivi
ariable to the full model using a stepwise procedure, w
≤ 0.05 based on the likelihood ratio test used as the st
nter criteria. Because our analysis was primarily for hyp
sis generation, we did not adjust for multiple comparis

. Results

One hundred thirty two (4.7%) of the subjects had KS
efore enrollment, including 2 women, 6 heterosexual
nd 124 MSM (Table 1). One hundred nine (83%) of the su

ects with KS had HHV-8 antibodies, including both of
omen, three of the six heterosexual men and 104 of the
SM. Associations with asymptomatic HHV-8 seroposi

ty were evaluated among the 2663 subjects without KS
hom 554 (21%) had HHV-8 antibodies.

.1. HHV-8 seropositivity among women

HHV-8 antibodies were detected among 6% of the wo
ithout KS. In univariate analyses, seropositivity was
ignificantly associated with age, race or income (Table 2).
omen who had never married were more likely to be H
seropositive as compared to women who were divo

eparated or widowed. Women with less than 12 yea
ducation were more likely to be seropositive compare
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Table 1
Percent distribution of demographic, medical and behavioral characteristics of subjects with or without KS, AIDS Cancer Cohort Study, 1997–2000

Characteristics Women (n = 514) % Heterosexual men (n = 660) % MSM (n = 1621) %

Age group (years)
<30 11 3 4
30–39 46 30 44
40–49 35 48 38
>50 8 19 14

Race/ethnicity
Non-Hispanic white 24 15 60
Non-Hispanic black 65 72 30
Hispanic 10 9 8
Other 1 2 2

Marital status
Never married 39 38 64
Married/living with partner 20 23 20
Divorced/separated/widowed 41 38 16

Income (US$)
<15,000 78 78 55
15,000–29,999 15 14 20
30,000 or more 6 7 24

Education
<12 Years 37 39 11
High school graduate 31 29 22
College/vocational school 27 28 43
Post graduate 4 3 16

History of
Mononucleosis 4 1 10
Hepatitis 24 38 38
Gonorrhea 38 48 48
Syphilis 17 17 25
Chlamydia 25 – –
Genital herpes 29 19 24
Genital warts 22 9 24
Blood transfusion 33 28 23
Nitrate inhalants (ever use) 7 14 67
Injection drugs (ever use) 28 41 16
Crack cocaine (past 12 months) 24 23 13
Heroin (past 12 months) 9 13 2
Sexual activity (past 12 months) 61 65 72
KS 0.4 1 8

Cigarettes smoked per day (lifetime)
≥1/2 Pack 55 69 60

Alcohol consumption per day (past 12 months)
≥1 Drink 16 20 19

women who had some college level education. A history of
chlamydia infection, but not of other sexually transmitted dis-
eases, was marginally associated with HHV-8 seropositivity.
Use of crack cocaine or heroin within the past 12 months, but
not of nitrate inhalants or injection drugs, was significantly
associated with seropositivity (Table 2).

Slightly more than two-thirds of the women had ever
smoked cigarettes and 62% had consumed alcohol in the past
12 months. Among HHV-8 seronegative women, those who
had ever smoked cigarettes were more likely than those who
had not to report alcohol consumption (65% versus 48%,
p < 0.001). In univariate analyses, HHV-8 seropositivity was
lower among women who smoked more than one-half pack of

cigarettes per day compared to women who smoked less (5%
versus 8%,p = 0.13;Table 2). Conversely, HHV-8 seropos-
itivity was higher among women who consumed more than
one alcoholic drink per day in the past 12 months compared to
women who drank less (16% versus 4%,p < 0.001). Inverse
HHV-8 associations with smoking became statistically sig-
nificant in analyses that adjusted for the effects of alcohol
consumption (p = 0.02;Table 3). Likewise, the positive HHV-
8 associations with alcohol consumption became accentu-
ated by adjustment for the effects of smoking (p < 0.001).
In analyses that adjusted for effects of smoking and alcohol
consumption, chlamydia infection in the past 12 months was
significantly associated with HHV-8 seropositivity (OR = 4.3;
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Table 2
Prevalence and crude odds ratios of HHV-8 seropositivity for selected demographic, medical and behavioral characteristics of subjects without KS,AIDS
Cancer Cohort Study, 1997–2000

Characteristics Women (n = 512) Heterosexual men (n = 654) MSM (n = 1497)

% HHV-8+ OR (95% CI)a % HHV-8+ OR (95% CI) % HHV-8+ OR (95% CI)

Age group (years)
<30 9 Reference 11 Reference 26 Reference
30–39 5 0.5 (0.2–1.6) 12 1.1 (0.2–5.2) 27 1.0 (0.6–1.8)
40–49 7 0.8 (0.3–2.4) 11 1.0 (0.2–4.5) 31 1.3 (0.7–2.2)
>50 5 0.5 (0.1–2.9) 22 2.3 (0.5–11) 32 1.3 (0.7–2.5)

p-Value for trend 0.91 0.04 0.07

Race/ethnicity
Non-Hispanic white 4 Reference 11 Reference 30 Reference
Non-Hispanic black 7 1.8 (0.7–4.9) 13 1.2 (0.7–2.3) 25 0.8 (0.6–1.0)
Hispanic 4 0.9 (0.2–4.9) 16 1.5 (0.6–3.7) 40 1.6 (1.1–2.4)
Other 0 0 25 2.7 (0.5–15) 46 2.0 (0.9–4.5)

p-Value for heterogeneity 0.32 0.67 0.002

Income (US$)
<15,000 6 Reference 12 Reference 27 Reference
15,000–29,999 6 1.1 (0.4–2.8) 13 1.0 (0.5–2.0) 32 1.3 (1.0–1.7)
30,000 or more 3 0.5 (0.1–3.8) 20 1.8 (0.9–3.8) 31 1.2 (0.9–1.5)

p-Value for trend 0.63 0.17 0.16

Marital status
Never married 10 Reference 11 Reference 30 Reference
Married/living with partner 4 0.4 (0.1–1.1) 13 1.3 (0.7–2.4) 29 0.9 (0.7–1.3)
Divorced/separated/widowed 3 0.3 (0.1–0.8) 17 1.7 (1.0–2.9) 26 0.8 (0.6–1.1)

p-Value for heterogeneity <0.01 0.12 0.37

Education
<12 Years 8 Reference 14 Reference 21 Reference
High school graduate 8 1.0 (0.4–2.1) 11 0.7 (0.4–1.3) 28 1.5 (0.9–2.3)
College/vocational school 2 0.3 (0.1–0.9) 15 1.1 (0.6–1.9) 28 1.5 (1.0–2.3)
Post graduate 4 0.5 (0.1–4.2) 23 1.8 (0.6–5.3) 35 2.0 (1.3–3.2)

p-Value for trend 0.05 0.48 0.005

History of
Mononucleosis 0 0 25 2.2 (0.4–11) 33 1.2 (0.9–1.8)

p-Value 0.35 0.25

Hepatitis 6 0.9 (0.9–2.2) 13 0.9 (0.6–1.5) 36 1.7 (1.3–2.1)
p-Value 0.86 0.71 <0.001

Gonorrhea 5 0.6 (0.3–1.4) 12 0.8 (0.5–1.3) 35 1.7 (1.3–2.1)
p-Value 0.26 0.36 <0.001

Syphilis 9 1.7 (0.7–3.9) 12 0.9 (0.5–1.6) 34 1.4 (1.1–1.8)
p-Value 0.22 0.63 0.009

Chlamydia 7 3.2 (1.0–11) – – – –
p-Value 0.06

Genital herpes 6 0.9 (0.4–2.0) 12 0.9 (0.5–1.6) 31 1.2 (0.9–1.5
p-Value 0.71 0.62 0.28

Genital warts 8 1.5 (0.7–3.4) 13 1.0 (0.4–2.1) 38 1.7 (1.3–2.1)
p-Value 0.31 0.93 <0.001

Blood transfusion 5 0.7 (0.3–1.6) 15 1.2 (0.7–1.9) 27 0.9 (0.7–1.2)
p-Value 0.37 0.57 0.35

Nitrate inhalants (ever use) 3 0.4 (0.1–3.1) 10 0.7 (0.3–1.4) 34 2.0 (1.5–2.5)
p-Value 0.39 0.27 <0.001

Injection drugs (ever use) 8 1.6 (0.8–3.5) 13 0.9 (0.6–1.5) 35 1.4 (1.0–1.9)
p-Value 0.20 0.75 0.02

Crack cocaine (past 12 months) 11 3.6 (1.5–8.4) 13 0.9 (0.5–1.5) 31 1.2 (0.8–1.6)
p-value 0.003 0.64 0.38
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Table 2 (Continued )

Characteristics Women (n = 512) Heterosexual men (n = 654) MSM (n = 1497)

% HHV-8+ OR (95% CI)a % HHV-8+ OR (95% CI) % HHV-8+ OR (95% CI)

Heroin (past 12 months) 13 2.8 (1.0–7.5) 15 1.1 (0.6–2.0) 21 0.6 (0.3–1.4)
p-Value 0.04 0.87 0.24

Sexual activity (past 12 months) 7 1.8 (0.8–4.3) 12 0.6 (0.4–1.0) 31 1.4 (1.1–1.9)
p-Value 0.17 0.06 0.005

Cigarettes smoked per day (lifetime)
<1/2 Pack 8 Reference 16 Reference 32 Reference
≥1/2 Pack 5 0.56 (0.27–1.18) 12 0.73 (0.45–1.17) 27 0.78 (0.62–0.98)

p-Value 0.13 0.19 0.03

Alcohol consumption per day (past 12 months)
<1 Drink 4 Reference 13 Reference: 28 Reference
>1 Drinks 16 4.5 (2.1–9.5) 13 1 (0.6–1.7) 33 1.3 (1.0–1.9)

p-Value <0.001 0.99 0.10
a OR, crude odds ratio; CI, confidence interval.

95% CI 1.2–13). Women who were divorced, separated or
widowed were less likely to be HHV-8 seropositive as com-
pared to never married women (Table 3).

3.2. HHV-8 seropositivity among heterosexual men

HHV-8 antibodies were detected among 13% of hetero-
sexual men without KS, twice the prevalence among women
(p < 0.001). In univariate analyses, HHV-8 seropositivity was
two-fold higher among heterosexual men aged 50 years
or older compared to prevalence in younger men. HHV-8
seropositivity was unrelated to race, income or history of
sexually transmitted diseases. Compared to heterosexual men
who had never been married, those who were divorced, sep-
arated or widowed had a marginally elevated prevalence of
HHV-8 seropositivity (p = 0.12;Table 2).

Eighty-three percent of heterosexual men had ever smoked
cigarettes and 67% had consumed alcohol in the past year.
Among HHV-8 seronegative heterosexual men, those who
had ever smoked cigarettes were marginally more likely than
those who had not to report alcohol consumption (68% versus
59%,p < 0.10). HHV-8 seropositivity was slightly decreased
among smokers (12% versus 16%,p = 0.19); however, that
association was not statistically significant, even with adjust-
ment for alcohol drinking (p = 0.18). HHV-8 seropositiv-
i htly
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12 months and history of hepatitis, syphilis, gonorrhea and
genital warts (Table 2). The use of nitrate inhalants and injec-
tion drugs, but not crack cocaine or heroin, in the past 12
months was significantly associated with HHV-8 seroposi-
tivity (Table 2).

Seventy-one percent of MSM had ever smoked cigarettes
and 80% had consumed alcohol in the 12 months. Among
HHV-8 seronegative MSM, those who had ever smoked
cigarettes reported similar frequency of alcohol consump-
tion as those who had never smoked cigarettes (79% ver-
sus 75%,p < 0.19). HHV-8 seropositivity was significantly
decreased among MSM who were heavier smokers com-
pared to MSM who were lighter smokers (27% versus
32%; p = 0.03,Table 2). However, the prevalence of HHV-
8 seropositivity among MSM did not significantly differ
according to alcohol consumption (33% versus 28%;p = 0.1;
Table 2). Nonetheless, in analyses adjusting the effects of one
for the other, the statistical significance of the HHV-8 associ-
ations with cigarette smoking was accentuated (p = 0.02). In
multivariable models, HHV-8 seropositivity was significantly
associated with smoking, history of hepatitis, gonorrhea, gen-
ital warts and nitrate inhalant use, but not with sexual activity,
injection drug, heroin, crack cocaine use or alcohol consump-
tion (Table 3).

HHV-8 seropositivity among MSM light and heavier
smokers with KS was similar (84% versus 83%).

4
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ty was unrelated to alcohol consumption and was slig
ecreased among men reporting sexual activity in the pa
onths (Table 2), but the latter difference was not signific

n adjusted models.

.3. HHV-8 seropositivity among MSM

HHV-8 seropositivity was 29% among MSM without K
ore than double the prevalence among heterosexua
nd more than four times the prevalence among wome
< 0.001). In univariate analyses, seropositivity among M
as positively associated with older age, Hispanic eth

ty, higher educational attainment, sexual activity in the
. Discussion

In the NCI-ACC study, HHV-8 seropositivity wa
nversely associated with cigarette smoking and posit
ssociated with alcohol consumption among women
SM. The associations, particularly among women, w

ndependent of sexual and recreational drug exposures
agnitudes of the associations between cigarette sm
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ccentuated in analyses that adjusted one for the other
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Table 3
Adjusted odds ratios for associations between HHV-8 seropositivity and demographic, medical and behavioral characteristics among subjects without KS,
AIDS Cancer Cohort Study 1997–2000

Characteristics Womena (n = 512) Heterosexual mena (n = 654) MSMa (n = 1497)

aOR 95% CI aOR 95% CI aOR 95% CI

Age group (years) NA NA
<30 Reference
30–39 1.1 0.2–5.1
40–49 1.0 0.2–4.6
>50 2.4 0.5–11

p-Value for heterogeneity 0.02

Race/ethnicity NA NA
Non-Hispanic white Reference
Non-Hispanic black 0.9 0.7–1.2
Hispanic 1.6 1.0–2.4
Other 2.5 1.1–5.7

p-Value for heterogeneity 0.03

Marital status NA NA
Never married Reference
Married/living with partner 0.4 0.1–1.3
Divorced/separated/widowed 0.3 0.1–0.8

p-Value for heterogeneity 0.03

History of
Hepatitis NA NA 1.6 1.2–2.1

p-Value 0.002

Gonorrhea NA NA 1.5 1.1–1.9
p-Value <0.001

Chlamydia (past 12 months) 4.3 1.2–13 NA NA
p-Value 0.007

Genital warts NA NA 1.5 1.1–2.0
p-Value 0.004

Nitrate inhalants (ever use) NA 1.7 1.3–2.3
p-Value 0.001

Cigarettes smoked per day (lifetime)
<1/2 Pack Reference
≥1/2 Pack 0.4 0.2–0.8 0.7 0.4–1.2 0.7 0.6–1.0

p-Value for heterogeneity 0.02 0.20 0.02

Alcohol consumption per day (past 12 months)
<1 Drink Reference
≥1 Drink 5.2 2.3–12 1.1 0.6–2.0 1.2 0.9–1.6

p-Value for heterogeneity <0.001 0.69 0.12

NA: not applicable; aOR: adjusted odds ratio; CI: confidence interval.
a Final model includes: marital status, chlamydia infection, smoking and alcohol consumption for women; age group, smoking and alcohol consumption

for heterosexual men; and history of hepatitis, gonorrhea, genital warts, nitrate inhalant use and smoking, alcohol consumption for MSM (see Section 2.2).
For each population group, estimates are given for variables that contributed significantly (p < 0.05) to the primary model including alcohol consumption and
cigarette smoking were retained.

cating negative confounding. The associations were qualita-
tively similar among heterosexual men, but not statistically
significant, perhaps because of confounding with unreported
homosexual sexual activity.

The inverse association between cigarette smoking and
HHV-8 seropositivity is interesting because inverse asso-
ciations have been previously reported between cigarette
smoking and AIDS-related KS in the U.S. (Hoover et al.,
1993; Nawar et al., 2005) and classical KS in Italy (Goedert
et al., 2002). In the U.S. Multicenter AIDS Cohort study,
persons who smoked at least one-half pack of cigarettes

per day experienced half the incidence of AIDS-related KS
as compared to that in non-smokers (Hoover et al., 1993).
That study was unable to distinguish the effects of cigarette
smoking on the risk of HHV-8 infection from those on
KS risk in HHV-8 infected individuals. In the NCI-ACC
study (Nawar et al., 2005), Nawar et al. observed an inverse
association between KS and cigarette smoking in an anal-
ysis restricted to HHV-8 seropositive MSM with AIDS. In
Italy, patients with classical KS were one-fourth as likely
to be current or former smokers as compared to HHV-
8 seropositive controls (Goedert et al., 2002). Together,
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these studies suggest that smoking may decrease the risk
of KS among HHV-8 seropositive persons, perhaps through
action of components of tobacco smoke. However, two stud-
ies conducted in Uganda, where KS is relatively common
(Ziegler et al., 2003, 1997) produced equivocal results. In
one, an inverse association between endemic KS and cur-
rent or prior smoking was reported in a case–control anal-
ysis of HIV-seronegative subjects with cancer, but those
results were not statistically significant (Ziegler et al., 2003).
In the other, smoking was unrelated to AIDS-related KS
(Ziegler et al., 1997). The results from these studies two
studies are inconclusive because smoking-associated can-
cers were not excluded from the analyses and because the
prevalence of smoking is low in Uganda (approximately 20%
among controls and cases), which reduced their statistical
power.

Our findings of inverse associations between HHV-8
seropositivity and cigarette smoking are intriguing. Similar
findings have been reported by Baeten et al. who observed a
lower HHV-8 seroprevalence among Kenyan truck drivers
who smoked compared to those who did not (Baeten et
al., 2002). The observation of similar findings among the
people who have different AIDS- and, most likely, HHV-
8-risk profiles, may be interpreted as indicative of a spe-
cific biologic effect of smoking on HHV-8 seropositivity.
Although smoking may decrease HHV-8 seropositivity by
m this
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compare and contrast the epidemiology of HHV-8 in differ-
ent populations. Our findings among women are particularly
informative because they would not be confounded by unre-
ported male homosexual exposures. Furthermore, because
we had detailed drug and sexual exposure data, we were able
to control for the effects of these exposures when estimating
HHV-8 associations with smoking and alcohol consumption.
Finally, recall bias is unlikely to explain our findings because
all participants had AIDS at enrollment and were unaware of
their HHV-8 serostatus.

Nonetheless, some limitations should be considered.
Available HHV-8 serological assays are imperfect (Rabkin
et al., 1998). In our study, HHV-8 serology identified less
than 100% of subjects with KS, a group thought to be uni-
versally HHV-8 infected, suggesting misclassification bias
remains possible. Even so, misclassification of serostatus
among subjects without KS would likely have been non-
differential, which would bias our results toward the null. We
performed multiple statistical comparisons; readers should
interpret our results with caution. Other limitations include
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